growing area has been observed in the country. Continuous cropping of sweet potato throughout the year results in multiplication of the weevil population to damaging levels within a short period of time. Cultural, physical and chemical control can be used to effectively manage the weevil population in the field (9) . Farmers have practiced such cultural control of the weevil damage as crop rotation, removal of crop debris, early harvesting, mounding of soil around plants or proper irrigation. Use of Alocasia and Glyricidia leaf mulches effectively prevents weevil attack compared to treatment (3) . Frequent use of insecticides, mostly carbofuran, to manage weevil population is also common among farmers. However, the cryptic nature of the insect, which develops within vines and root of sweet potato plants, reduces the effectiveness of insecticides. Bio-control of agricultural pests has been received as a prominent strategy to prevent environmental hazards during the recent past. Reported information on the use of bio-control agents in controlling the sweet potato weevil in Sri Lanka is very meager.
Entomopathogenic nematodes of the genera Steinernema and Heterorhabditis which evolved from bacterial feeding microbotropic rhabditoides, have shown a great potential as bio-control agents of Cylas spp. (1, 8) . These studies have repeatedly shown that both Steinernematid and Heterorhabditid nematodes have suppressed the weevil populations by 68% and 83%, respectively (6) . However, in Sri Lanka, no attempt has been made to control sweet potato weevil using bio-control agents. Hence, laboratory and fi eld investigations were carried out to evaluate the efficacy of two entomopathogenic nematodes, Steinernema feltiae and Heterorhabditis megidis as bio-control agents of sweet potato weevil, Cylas formicarius using three local varieties of sweet potato, CARI-426, CARI-426-13 and Wariyapola Red. after planting and percentage weevil damage was recorded in weight basis i .e. weight of weevil damaged tubers vs. total tuber yield. Results were subjected to analysis of variance and the treatment means were compared using DUNCAN'S multiple range test. Experiment 3. Field efficacy test Dosage of H. megidis, S. feltiae and carbofuran used in mini plot study were further evaluated under field conditions for their efficacy in controlling the weevil . An untreated control was also included into treatments where neither chemical insecticide nor bio-control agent was used . All treatments were applied on to plots of 40.5m2, in which 20 stem cuttings of sweet potato variety Wariyapola Red were planted at 20cm apart. The treatment were arranged in a randomized complete block with four replicates. The crop was harvested at three and a half months after planting and pertcentage weevil damage was recorded in weight basis i.e. weight of weevil damaged tubers vs. total tuber yield. The results were subjected to analysis of variance and the treatment means were compared with least significant difference (LSD) test at a=0.05.
MATERIALS AND METHODS
RESULTS AND DISCUSSION
Laboratory bioassay
The statistical analysis indicates that there are no interactions between treatment and stages of the life cycle of the weevil. This suggests that S. feltiae and H. megidis infest larvae , pupae and adults of the weevil equally well. The effect of two bio-control agents and control treatment on the mortality of larvae , pupae and adults of Cylas formicarius at 24, 48 and 72 hr after inoculation are shown in Fig.l. Percentage mortality of adult, larvae and pupae were significantly (p<0.05) higher in both nematode treatments than in the control treatment. H. megidis yielded approximately 80-90% mortality while mortality in S. feltiae treatment was about 70-80%. This reveals that H . megidis is more effective in controlling the weeevil than S. feltiae in the laboratory condition. Mortality of all three stages , larval, pupal and adult increased with time. In control treatment, less than 25% of larval, pupal, and adult mortality was observed at 48 and 72 hr.
Mini plots
Figs 2 and 3 illustrate effect of different treatments on mean percentage damage of stems and tubers of two sweet potato varieties, CARI-426 and CARI-426-13 due to sweet potato weevil at three and a half months after infestation. Analysis of the results indicated a significant variety X treatment interactions (p 0.05). The percentage damage of stems (%weight of damaged stems) in the variety CARI-426 was less than that of variety CARI-426-13. This is due to higher sugar content (9.0%) of tubers of variety CARI-426 than in CARI-426-13 (5.5%)(5). However, the damage done by the weevil to both stems and tubers can affect the crop yield (3). Further, significant difference in mean % damage of tubers and stems (8cm from the base of the sweet potato vine) was observed among all the treatments, two biocontrol agents, carbofuran and infested (control) in mini plot study. Percentage damage of tubers and stems of both sweet potato varieties applied with H. megidis and S. feltiae were significantly lower (< 15%) than that in other two treatments. However, the level of weevil damage in tubers of the potato variety CARI-426 was significantly higher in H. megidis plots than in plots treated with S. feltiae . Levels of pest damage to stems of both varieties and tubers of the variety CARI-426-13 did not differ between nematode treatments. This may be due to favorable weather conditions during in the mini plot study, which facilitated the survival and multiplication of nematodes in the soil. Substantial rainfall coupled with weekly irrigation before and after nematode inoculation provided adequate soil moisture (30%) 3. Field efficacy test Table 1 indicates the mean damage of tubers of the variety Wariyapola Red in different treatments under field conditions. Untreated control resulted in high tuber damage, of about 52.5% while H. megidis resulted in lower tuber damage, about 7%. S. feltiae and carbofuran treatments gave significant reduction in weevil damage over the untreated control. However, contrary to the observation made in mini plot study, performance of S. feltiae was inferior to H. megidis under field condition. These nematodes are sensitive to control the higher weevil populations in the field. Control with the insecticide is limited due to the cryptic nature of the larvae and pupae of the weevil that live inside the stems and tubers of sweet potato.
Results of these investigations suggest that Heterorhabditis megidis and Steinernema feltiae can be effectively used to control sweet potato weevil, Cylas formicarius, in sweet potato cultivation. Therefore, these nematodes can be utilized effectively in integrated pest management programmes as an alternative to chemical. Prior to utilizing any foreign bio-control agent for controlling sweet potato weevil, it is essential to investigate the occurrence and identification of locally available entomophathogenic nematodes and evaluate their efficacy in weevil management. Because of the sensitivity of these bio-control agents to temperature fluctuations, it is also important to evaluate their efficacy in different agro-ecological regions in the country.
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